INTRODUCTION {#sec1-1}
============

Intracranial dural arteriovenous fistulas (AVFs) are often located in the cavernous and transverse-sigmoid sinuses, however, relatively rarely in the falx cerebri. To our knowledge, only two cases of dural AVFs in the falx cerebri have been reported till date.\[[@ref2][@ref6]\]

Transarterial embolization with the endovascular technique is often considered the first-line treatment for dural AVFs. Liquid embolic agents including n-butyl cyanoacrylate (n-BCA; Codman, Raynham, Massachusetts, USA) and ethylene vinyl alcohol copolymer (ONYX; ev3, Irvine, California, USA) are the main tools for this transarterial treatment. Although a recent study suggested a lower recurrence rate of dural AVFs treated with Onyx, n-BCA is still valuable because of its long-term efficacy and lower complication rate.\[[@ref3]\] We present here a case of dural AVF in the falx cerebri treated with transarterial embolization using n-BCA. To our knowledge, this is the first reported case of a dural AVF in the falx cerebri treated with transarterial embolization.

CASE REPORT {#sec1-2}
===========

A 67-year-old man without a history of head trauma and neurosurgical procedures was transferred to our hospital when he presented with the sudden onset of right hemiparesis and speech disturbance. On computed tomography, a left putaminal hematoma and smooth round masses in the anterior part of the interhemispheric fissure were found \[[Figure 1a](#F1){ref-type="fig"}\]. Computed tomography angiography also revealed an AV shunt in the anterior part of the falx cerebri and the round mass was identified as a dilated bridging vein that drained the shunt \[[Figure 1b](#F1){ref-type="fig"}\].

![(a) Noncontrast computed tomography (CT) scan demonstrating left putaminal hemorrhage. White arrow indicates slightly high dense round mass adjacent to the falx cerebri. (b) Raw image of CT angiography demonstrating that the round mass was well enhanced with contrast medium (black arrow)](SNI-7-1057-g001){#F1}

Selective angiography revealed an AV shunt located in the falx cerebri that was supplied by the anterior branch of the bilateral middle meningeal artery \[Figure [2a](#F2){ref-type="fig"}--[c](#F2){ref-type="fig"}\] and right dural branch of the middle internal frontal arteries \[[Figure 2d](#F2){ref-type="fig"}\]. Venous drainage occurred only through the bridging vein in the right side of the falx cerebri to the superior sagittal sinus, and the draining vein was segmentally dilated as observed in venous ectasia. We thought the AVF was unlikely related to the putaminal hemorrhage because there was no venous congestion around the basal ganglia.

![(a, b) Anteroposterior views of right (a) and left (b) external carotid arteries showing an arteriovenous fistula fed with bilateral middle meningeal arteries. (c, d): Lateral views of the right external (c) and internal carotid (d) arteries showing an arteriovenous fistula in the falx cerebri. (e) Image showing embolization of the shunt performed with a mixture of 12.5% n-butyl cyanoacrylate and lipiodol. (f, g): Lateral views of the right external (f) and internal (g) carotid arteries on 3-month control angiography showing a complete obliteration of the arteriovenous fistula](SNI-7-1057-g002){#F2}

Because we considered the shunt point as technically accessible through the middle meningeal artery, transarterial embolization was performed under general anesthesia. A marathon microcatheter (ev3) was used to superselectively catheterize the right middle meningeal artery to achieve wedge catheterization. Warmed, highly diluted glue (12.5% n-BCA diluted using ethiodized oil) was injected to fill the shunt, with penetration into the pathological venous segment including the venous ectasia \[[Figure 2e](#F2){ref-type="fig"}\].

The final angiography during the procedure showed almost complete occlusion of the shunt. The patient was discharged without any additional neurological deficits 3 days after the procedure. Control digital subtraction angiography performed 3 months after the operation revealed complete occlusion of the AVF \[Figure [2f](#F2){ref-type="fig"} and [g](#F2){ref-type="fig"}\].

DISCUSSION {#sec1-4}
==========

Dural AVFs in the falx cerebri are relatively rare. Herein, we present a case of dural AVF in the falx cerebri that was treated with transarterial embolization using n-BCA. The arterial supply of the anterior part of the falx cerebri derives from the middle meningeal artery, anterior falcine artery from the ophthalmic artery system, and dural branch of the anterior cerebral arteries.\[[@ref4]\] In our case, the arterial supply from the anterior falcine artery was not observed. However, we took care to avoid the potential risk of occlusion of the ophthalmic artery system.\[[@ref1]\]

Various treatment options are available for treating AVFs; however, we favored the transarterial access for treatment in our case. A few key techniques exist for safe and curative transarterial embolization with n-BCA. The first involves obtaining the wedged position. The wedged position provides the ideal flow-arrest state for controlled delivery of embolic agents through the AVF toward the venous side to occlude the AV shunt.\[[@ref5]\] The second is the selection of a proper candidate artery for treatment. The occlusion through the meningeal artery is speculated to result in better outcomes than that through the extracranial artery. The extracranial feeders must penetrate the skull via the transosseous branch, which is often extremely tortuous and made of small calibers, making the penetration of embolic material difficult. The last is the proper adjustment of concentration and temperature of n-BCA. The ability of n-BCA to penetrate the shunt is related to its polymerization time. The polymerization time of n-BCA depends upon the concentration of n-BCA and its temperature. In general, the lower the concentration of n-BCA and the higher its temperature, the slower is the polymerization time, enabling a longer penetration length. There are no published guidelines that have standardized these ratios and temperature, hence the determination of the appropriate concentration required is usually based on operator experience.

Open surgical disconnection of the fistulas is another treatment option. Some patients with dural AVFs were eventually cured by surgical disconnection. Nonetheless, surgery does carry risks and the inconvenience inherent to craniotomy. Transarterial embolization could be performed safely as we have shown. However, because the dural AVF in the anterior part of falx cerebri has a potential risk of occluding the ophthalmic and pericallosal artery systems during the transarterial embolization as described above, the knowledge of angioarchitecture, experience of handling embolic materials, and reliable techniques are mandatory.

To our knowledge, this is the first case report of a dural AVF in the falx cerebri treated with transarterial embolization using n-BCA. Transarterial embolization technique with n-BCA was found to be a good option for the treatment of this rare lesion.

CONCLUSION {#sec1-5}
==========

Dural AVF in the falx cerebri could be safely managed with transarterial embolization. Understanding the angioarchitecture of the falx cerebri is mandatory. n-BCA is a valuable agent for endovascular treatment for dural AVFs; however, operator experience is essential.
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